At first glance the results seems excellent but the more I read the paper I find several limitations. First, mostly patient with shoulder dislocation operated 5-7 years earlier are included and in my view results are valid only for this group of patients. As expected they have minor pain and disability, patients rarely have difficulties 5-7 years after shoulder dislocation independent of treatment, the overwhelming challenge is redislocations and the risk for this is reduced by surgery.
Including patients with very low pain and disability scores means that the study sample is homogeneous and not heterogeneous as the authors state. By including patients before surgery, the first year after surgery and long-term after surgery the scores would most likely have varied more and true values of measurement error and validity for use in patients at various stages in the evaluation process could have been obtained.
More detailed comments:
p2, l 6 assess, evaluate -not determine p2, l 30 for assessment of measurement error, test-retest reproducibility is what we are interesting in p2, l 31 concurrent validity by comparing paper and an electronic version -I would question this way of validating the danish version p2, l 32 construct validity, hypothesis testing is preferable p2, l 38 relatively small sample, ICC not very interesting as it describes mainly the ability to discriminate and often depend more on between subjects variance than on within subjects variance. In the current sample excluding a few outliers might change ICC, or if most of the patients have no or minor symptoms the variability in scores would be very small. p2, l 43 the high correlation with pain question the validity of WOSI as a specific outcome and actually recjects the only hypothesis in the study and this is not written in the abstract.. validity is according to that actually poor. p3, l 51 statistics for validity questionable p4, l 69-71 do you mean dislocation? p4, l 71 add that the objective of Bankart or any other surgery is to reduce the number of redislocations p6, l 130 why was it necessary to merge the new and old danish version, was the translation procedure not good enough? p7, l 158 subjects not acceptably described: 1) was it in the acute stage or weeks/monts later? 3) what is self-reported SI, this is an ill defined term, is it a feeling of instability?
p8, l 179 what is interesting is the within-subject variance that can easily be obtained from a variance analysis and used to calculate reproducibility. In this field there are so many concepts used that even the most skilled researchers get confused reading the abbreviations and the interpretation of results -but LOA indicate the measurement error in a single individual which is what we are interesting in dealing with individual patients in the clinic. p9, l 202 does the NPRS intend to evaluate shoulder function in this population, why was not OISS preferred to OSS? p 9, l 216 ICC > 0.75 may be excellent in other fields, but just describe that within subject variance is small compared to between subject variance p10, l 221 what is absolute reliability, again measurement error is what we look for and LOA describes this p 10, l 238 r> 0.7 is chosen, which tells us that >49% of the variance is explained by changing one score by another. The question is: Does this mean that they can one measure can replace another? p 10, l 236 The hypothesis was rejected which means that the validity is poor? p 11, l 265 The description of study subjects may be difficult to understand. Does it mean by example 43-72% in the different analyses? p11, l 269 why not write on a computer, tablet or phone? p12 From the table there is limited information on important data like pain, WOSI and OSS. I would prefer median and range in addition and also the numbers obtaining the different quartiles of the sores and the range of the quartiles. p 17, line 347 As described before -in my opinion WOSI is validated only in patients long-term after surgery as this is the main group evaluated and the other groups are too small. By including patients before surgery and the first year after surgery the results might have been different, LOA might have been larger .. or by example by only including patient with a feeling of instability or patients with multidirectional dislocation etc. 
GENERAL COMMENTS
The authors should be complemented for performing this validation study.
Validation studies are not the most interesting areas in scientific research, but should be done, to enable comparison of PROM"s between different countries around the globe. The study is well performed, well described and proper measurement tools are used. There are however some questions and remarks.
-Why did the authors use only a pain scale and the OSS as comparison ? Both are not specific for shoulder instability and it would have ben better if not mandatory to compare the WOSI with a score specific for shoulder instability, like the Oxford Shoulder Instability Score (OSIS).
-In line 241 the authors stated, that at least 50 subjects should be included in the analysis. However , both in Group I and Group II ( table 1) less than 50 were included ( 42 and 25 respectively). In the discussion this is mentioned as a weakness, but still acceptable, while the correlations and confidence were significant. I am not a statistician, but I think this should be considered as a rather serious flaw.
-The text attending table 3 (page 14 and 15) is lacking.
-In line 298 a MDC varying from 16-25% is described, but in the Line 91: I would suggest authors to specify the measurement properties as "reliability and validity" while stating the purpose.
METHODS
Line 98: Ethics permission is usually needed to use the secondary databases collected for some other studies such as (data from trials, cohorts and surveys) used in this study?
Line 100: Please mention: written or verbal consent? Kindly clarify: Patients gave consent to participate in this study or consent to allow use of the data collected as part of trials, cohort and surveys for any future use?
Line 107: How reliable and valid is Swedish version? I would suggest including reliability and validity estimates of Swedish version.
Line 109: I would suggest using "was developed" instead of originates: to avoid repetition of same word Line 144: for determining "reliability" and longitudinal construct validity. I would suggest using specific terms. 17, 18, 19, 24, 27, 28, 30, 33, 34, 35, [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] and please change if needed.
REVIEWER
Jeff Pan USA REVIEW RETURNED 07-Feb-2017
GENERAL COMMENTS
The draft is very good position to be published. I am not sure if there are any comparison between the electronic version of WOSI and the paper version already.
VERSION 1 -AUTHOR RESPONSE
Reviewer: 1 Reviewer Name: JENS IVAR BROX Institution and Country: Department of Physical Medicine and Rehabilitation, Oslo University Hospital, and Medical Faculty, University in Oslo, Norway
Please state any competing interests or state "None declared": None declared 1) Comment from reviewer: This is a small but well written manuscript. There are several papers published in this field and in my opinion this paper does not contribute to any new knowledge to warrant publication in a journal like BMJ Open. I would recommend the authors to revise the manuscript and submit it to by example Shoulder&Elbow.
Comment from authors:
We agree, there are several papers published within this field. However, it is, as also stated by reviewer 2, very important to do this kind of work to "enable comparison of PROM¹s between different countries around the globe". Also, we believe that this study contributes with important new knowledge since we are the first to show that an electronic version of WOSI is valid and reliable. Also, we believe, that electronic questionnaires targeting health-related Quality of Life data will have a great impact in the years to come.
2) Comment from reviewer:
Comment from authors:
We agree that patients included may vary in terms of actual shoulder condition (surgery/no-surgery, pain, disability and the time from initial injury) and that results therefore may only be valid for this kind of patients. However, this was a pragmatic setup with recruitment of a varied group of SI (since acute SI patients are not that easy to recruit). Also, we believe that a mean WOSI score of 760.5 (SD 454) (range 5-1941) does indicate that patients included are not symptom free and that the current findings therefore are valid also in a broader context of shoulder patients than that suggested here.
3) Comment from reviewer: Including patients with very low pain and disability scores means that the study sample is homogeneous and not heterogeneous as the authors state. By including patients before surgery, the first year after surgery and long-term after surgery the scores would most likely have varied more and true values of measurement error and validity for use in patients at various stages in the evaluation process could have been obtained.
Very relevant point. However, we believe this would be a much larger setup for testing psychometric properties of a Patient Reported Outcome, which was not the scope of the current study. However, now the WOSI instrument is ready for use in Nordic and International cooperation studies.
More detailed comments:
Question ( There are many ways to investigate validity. Concurrent validity is a method that can be used to evaluate how well a new measurement method correlates with a well-established measurement procedure. The WOSI in paper version is a well-established method to collect data on shoulder instability patients and is scientifically described in numerous publications in a variety of countries. Thus, we believe that concurrent validity is the best way to examine whether an electronic version correlates with the "original" way of collecting data (paper version). Also, the current study investigated other kinds of validity such as construct validity according to other questionnaires.
A:
No changes the manuscript Q4: p2, l 43 construct validity, hypothesis testing is preferable C: Very relevant point. However, due to word limits in the abstract we will not be able to outline specific hypotheses here.
No changes in the manuscript Q5: p2, l 50 relatively small sample, ICC not very interesting as it describes mainly the ability to discriminate and often depend more on between subjects variance than on within subjects variance. In the current sample excluding a few outliers might change ICC, or if most of the patients have no or minor symptoms the variability in scores would be very small.
C:
We agree that 41 subjects may be a relative small sample. However, international recommendations ) state that a minimum of 50 subjects is an appropriate number for assessing reliability. Thus, 42 subjects are still relatively close to reaching the recommended number of subjects for assessing reliability.
Furthermore, as stated earlier, the mean of the total WOSI score in the subjects included in the reproducibility part was 734.6 with an SD of 589.2, range 5 to 1941. We believe that this indicates that subjects included were not symptom free subjects only, as one may think
No changes in the manuscript Q6: p2, l 55 the high correlation with pain question the validity of WOSI as a specific outcome and actually recjects the only hypothesis in the study and this is not written in the abstract.. validity is according to that actually poor.
C: Good point. We need to mention that our hypothesis concerning correlations between VAS, OSS and WOSI had to be rejected. Thus, changes to the manuscript are done (please see below under "actions").
Furthermore, we very much agree that pain is, in general, not the most frequent complaint in subjects with shoulder instability. However, we believe that it is still an important question to ask when dealing with SI patients since for patients, in general, pain is always an issue in terms of shoulder function in every day activities.
Also, our findings of correlation between VAS and WOSI were almost identical with the findings from the Swedish WOSI study (Salomonsson et al. 2009 ) with r-values >0.80. This may be due to quite similar study groups with Salomonsson et al. also using surgical stabilized SI subjects in their analysis, as was also part of our subjects. On the other hand, if we compare our correlations to that of the Norwegian WOSI study (Skare et al. 2013) , the findings were contradictory with the Norwegian rvalue <0.60. The reason for this discrepancy may be the various groups of SI subjects in these three studies. E.g., the Norwegian study also included subjects with a SLAP lesion, which, to some extent may induce more pain during overhead activities than in subjects with "just" shoulder dislocations.
In conclusion, we agree that pain measures in SI subjects are not optimal. Also, we believe that pain and its correlation to WOSI must be carefully interpreted according the subjects included in the analysis.
A: P 2 line 57-60 An electronic Danish version of WOSI presented excellent test-retest reproducibility. Also, concurrent validity between paper and electronic version was highly satisfactory as was the construct validity. Surprisingly, though, the NPRS correlated more with WOSI than OSS.
P 21 line 774 Though, pain and its correlation to WOSI must be carefully interpreted and generalized only to subjects similar to the ones included in the current study. A: P4, Line 112: Treatment-wise, arthroscopic Bankart repair of the intra-articular shoulder lesions is a commonly used treatment to enhance the stability of the shoulder joint and has been established as the standard procedure when dealing with surgical interventions for SI over the latest decades18, 32.
Q10: p6, l 181 why was it necessary to merge the new and old Danish version, was the translation procedure not good enough?
As described in the manuscript, we wanted to make sure that there was only one Danish WOSI circulating around, which is why we merged the two versions. Further, since the translation process and testing of the "old Danish version" was not scientifically available and that WOSI was to be the primary outcome in an ongoing RCT study, we believed it was for the better to redo the standardized process of cross-cultural translation and adaptation. Also, we were inspired by the Dutch WOSI study (Wiertsema et al. 2013) , that described a similar situation as in Denmark with an "unofficial" Dutch WOSI version available. 
A:
No changes in the manuscript Q14: p 9, l 216 ICC > 0.75 may be excellent in other fields, but just describe that within subject variance is small compared to between subject variance.
C:
We agree, but in order to be able to compare the current study with other studies, we decided to calculate and present the ICC, in relation to acceptable class limits for categorization of ICC (Fleiss 1999) .
A:
We therefore prefer to keep the ICC with its suggested class limit according to the selected reference. ). However, we agree, that r-values may be controversial, since a correlation is only an indication of a linear relationship. Since this is a cross-sectional study there is no causal relationship.
No changes in the manuscript Q17: p 10, l 236 The hypothesis was rejected which means that the validity is poor?
C: Yes, the hypothesis that OSS would obtain a higher correlation with WOSI than the NPRS, had to be rejected. However, both the NPRS and OSS reached correlations above 0.7 as also stated a priori in the statistical section. Furthermore, we try to discuss why the results ended up as they did in the discussion section (P 18, line 742): ..which may be due to the fact that OSS is developed for patients having shoulder surgery other than stabilization, meaning that some of the items in the OSS may not be relevant for subjects with SI as included in the present study.
No changes in the manuscript Q18: p 12, l 345 The description of study subjects may be difficult to understand. Does it mean by example 43-72% in the different analyses?
C:
The description of study subjects refers to Approximately half of all (48-53%) study subjects dislocated their shoulder due to a fall on the arm, whereas the remaining subjects dislocated their shoulder due to a pull in the arm, an external force to the shoulder or other mechanism. Of the participating study subjects 79-84% had experienced a shoulder dislocation and 43-72% had previously had shoulder surgery due to instability. The electronic versions of WOSI were completed on a computer for approximately two-thirds of the study subjects (67, 68 and 59% for group I, II and III, respectively) Q19: p11, l 269 why not write on a computer, tablet or phone?
In Q18 Action, we write that the description is shortened down, according to your suggestions. Thus, this is no longer part of the manuscript and we refer to Table 1 Approximately half of all (48-53%) study subjects dislocated their shoulder due to a fall on the arm, whereas the remaining subjects dislocated their shoulder due to a pull in the arm, an external force to the shoulder or other mechanism. Of the participating study subjects 79-84% had experienced a shoulder dislocation and 43-72% had previously had shoulder surgery due to instability. The electronic versions of WOSI were completed on a computer for approximately two-thirds of the study subjects (67, 68 and 59% for group I, II and III, respectively) Q20: P13, From the table there is limited information on important data like pain, WOSI and OSS. I would prefer median and range in addition and also the numbers obtaining the different quartiles of the scores and the range of the quartiles.
C:
In table 1 for further descriptive characteristics).
Q21:
As described before -in my opinion WOSI is validated only in patients long-term after surgery as this is the main group evaluated and the other groups are too small. By including patients before surgery and the first year after surgery the results might have been different, LOA might have been larger .. or by example by only including patient with a feeling of instability or patients with multidirectional dislocation etc.
C:
We agree that around two thirds of the subjects included in this study are patients having had surgical stabilization for 5-7 years ago. However, a large proportion of these patients are still having shoulder symptoms -which the WOSI scores also indicates -and, from our point of view, therefore reflect patients with shoulder instability. This is also discussed in the beginning of this document as a reply to the introductory comments, as follows:
We agree that patients included may vary in terms of actual shoulder condition (surgery/no-surgery, pain, disability and the time from initial injury) and that results therefore may only be valid for this kind of patients. However, this was a pragmatic setup with recruitment of a varied group of SI (since acute SI patients are not that easy to recruit). Also, we believe that a mean WOSI score of 760. The authors should be complemented for performing this validation study. Validation studies are not the most interesting areas in scientific research, but should be done, to enable comparison of PROM¹s between different countries around the globe. The study is well performed, well described and proper measurement tools are used.
There are however some questions and remarks.
Q1:
Why did the authors use only a pain scale and the OSS as comparison? Both are not specific for shoulder instability and it would have been better if not mandatory to compare the WOSI with a score specific for shoulder instability, like the Oxford Shoulder Instability Score (OSIS).
C:
We agree that it would have been more appropriate to use PROMs suited for Shoulder instability. Thus, we have now clarified the reason for the use of OSS in the manuscript.
A: P 20, L 746 Indeed, it would have been more appropriate to use PROMs suited specifically for SI (such as the Oxford Shoulder Instability Score (OSIS). However, the OSIS is not translated nor validated into Danish, and the Danish validated OSS was therefore chosen.
Q2:
The authors stated, that at least 50 subjects should be included in the analysis. However, both in Group I and Group II (table 1) less than 50 were included (42 and 25 respectively). In the discussion this is mentioned as a weakness, but still acceptable, while the correlations and confidence were significant. I am not a statistician, but I think this should be considered as a rather serious flaw.
C:
In the guideline for measurement properties of health questionnaires ), the number of 50 subjects is recommended to be included in a study like the current. Since we were not able to recruit this number, you are right, that this is a weakness, as mentioned. This has now been mentioned more clearly in the discussion.
A: P 21, line 785: Another weakness is the lower sample size of 41 subjects, not meeting the recommend sample size of at least 50 subjects as recommended in reproducibility studies. 42 The reason for the lower sample size may be the relatively long test-retest reproducibility period of 14 days increasing the risk of patients experiencing changes in shoulder function and thus not eligible to be included in a test-retest reproducibility analysis. Other reasons for reaching the predefined sample size were procedural errors with patients completing either the unofficial paper version of the Danish WOSI from 2005 or that VAS scales were not 100 mm. However, the present correlations were significant and relatively high, with narrow intervals. Therefore we do not see this as a serious weakness in the current study.
Q3:
The text attending table 3 (page 14 and 15) is lacking.
C:
Thank you for that. Manuscript changed.
A: P 15. Table 2 . Test-retest reliability of the Danish Western Ontario Shoulder Instability (WOSI) questionnaire (electronic versions) completed within a 14-day interval (n=42)
Q4:
In line 298 a MDC varying from 16-25% is described, but in the table 26% is mentioned.
C:
Thank you! We have now changed the manuscript so that it is consistent with the data in table 2.
A: P14, line 406 For each of the four domains SEM ranged between 25.7-58.4, and MDC from 71.2-161.0, corresponding to 16-26% of the maximal obtainable score of the individual WOSI domains.
Q5:
The WOSI score is probably the best PROM to evaluate conditions related to Shoulder instability, but not so easy to use in the daily practice. Can the authors discuss their experience with the WOSI in daily practice?
C: Very relevant point. We haven´t specifically used the WOSI in clinical practice yet, but we are currently running an RCT study on shoulder dislocation patients and uses the electronic version as primary outcome. We haven´t found any troubles yet by using the electronic version and the good thing is that data can be extracted into Microsoft excel and calculated immediately. So for the future we believe that the electronic version will be a very helpful tool in clinical practice.
In the manuscript we have already, although shortly, discussed the benefit of using electronic questionnaires and conclude that the electronic WOSI can be easily administered electronically (please see page 22, line 811):
Furthermore, the Danish version is user friendly and can be easily administered electronically thereby meeting today"s demands for electronic media usage.
A:
No changes in the manuscript Q6:
In a recent study with a larger population (van der Linde et al. "Measurement properties of the Western Ontario Shoulder Instability Index in Dutch patients with shoulder instability BMC Musculoskeletal Disorders 2014,15:211") validating the WOSI versus OSIS, DASH, SST and SF-36 the authors were unable to confirm the structural validity of the four domains of the WOSI score.
Did the authors look to this aspect in the patients of Group III?
C: This is an interesting study, but we decided not to take that aspect into consideration, due to the lack of specific domains in the OSS. Thus, we believe that this analyses it would not have added any further useful knowledge.
No changes in the manuscript. A: P2, line 41 The Swedish WOSI version was used for translation and adaptation into Danish followed by examination of reproducibility besides concurrent and construct validity.
Q4:
Line 41: As you have talked about: "how validity was examined by" then I would also include a line on test rest reliability prior to validity: test retest assessments were taken over .....day interval.(Please fill it)" C: Thank you. We have now clarified that in the manuscript.
A: P2, line 41 The Swedish WOSI version was used for translation and adaptation into Danish followed by examination of test-retest reproducibility (14-day interval) besides concurrent and construct validity. 
INTRODUCTION:
Q1: I appreciate the method of data collection as data is extracted from existing high quality datasets without any additional cost spent on this study. But authors did not mentioned that they have done secondary data analysis under study design/methods section
This study does not use data from a "secondary database". We used, as described p5, line 119, a prospective longitudinal study design, meaning that patients with SI were invited to participate specifically in this study -either recruited directly at shoulder outpatient clinics or invited to participate based on a cohort of SI patients surgically treated 5-7 years ago. Thus, results from this study are based only on "new" data that was prospectively collected.
However, to avoid any kind of doubt in terms of this we have tried to clarify that in the manuscript. A: P4, line 131 However, no studies have investigated the validity and reproducibility of an electronic WOSI version yet.
Q3: P 5, Line 138: I would suggest authors to specify the measurement properties as "reliability and validity" while stating the purpose.
C: Relevant point. "Measurement properties" is now described according to recommended terminology.
A: P5, line 138 Hence, the aim of this study was to cross-culturally translate and adapt the WOSI for use in Denmark besides determining the measurement properties (validity and reliability) of an electronic WOSI version.
METHODS

Q4:
C:
What was done was that we invited subjects from a cohort of SI patients (surgically treated 5-7 years ago) to participate in this study. Thus, this study does not use data from a "secondary database".
We used, as described p5, line 144, a prospective longitudinal study design, meaning that patients with SI were invited to participate specifically in this study -either recruited directly at shoulder outpatient clinics or invited to participate based on a cohort of SI patients surgically treated 5-7 years ago. Thus, results from this study are based only on "new" data that was prospectively collected.
However, to avoid any kind of doubt in terms of this we have tried to clarify that in the manuscript. We agree that SEM and MDC is mostly used when examining reliability. However, CCC assesses reliability as well as the ICC does, and results in coefficients close to the ICC. The argument for using CCC and not ICC here is that we do not compare the exact same questionnaire, but instead how well a new assessment method (electronic WOSI) reproduces an original set of values (paper WOSI). Also, please see explanation/rationale for the use of CCC at p10, line 302:
For concurrent validity the Concordance Correlation Coefficient (CCC) was calculated, which is a measure on how well a new set of observations reproduce an original set.25 Hence, the CCC was used to evaluate how closely the two versions were related to each other and interpreted similar to the ICC as previously described A: no changes in the manuscript.
Q18:
Page 16, Figure 3 : I would suggest indicating/labeling value of 95% LOA and mean difference between test retest scores on the BA plot -I would also suggest making a BA plot for representing agreement between paper and electronic version of WOSI.
Good point. We have now indicated value of 95% LOA with colors in figure 3 . In relation to BA plot between paper and electronic version we agree that it would be relevant to add. However, BMJ OPEN encourage authors to limit figures and table to a maximum of five, which is we did not add another BA plot, but in stead refer to table 3 where the 95% LOA are also listed.
A 
Q20:
Line 333, 334: SEM and MDC are measures of reliability and not validity. As authors have already computed SEM and MDC using ICC. I do not see any need to use correlation coefficient computed for the purpose of concurrent validity (between electronic and paper version) to compute SEM and MDC. Kindly consider reviewing this section whether SEM and MDC is needed or not in this section as well as in table 4.
C:
We agree that SEM and MDC is mostly used when examining reliability. However, CCC assesses reliability as well as the ICC does, and results in coefficients close to the ICC. The argument for using CCC and not ICC here is that we do not compare the exact same questionnaire, but instead how well a new assessment method (electronic WOSI) reproduces an original set of values (paper WOSI). Also, please see explanation/rationale for the use of CCC at p10, line 270:
For concurrent validity the Concordance Correlation Coefficient (CCC) was calculated, which is a measure on how well a new set of observations reproduce an original set.25 Hence, the CCC was used to evaluate how closely the two versions were related to each other and interpreted similar to the ICC as previously described.
A:
No changes in the manuscript Q21: 
